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5 BACKGROUND OP THE INVENTION 

FIBI.D OF THE INVENTION 

The present invention relates to a printing apparatus 
10 and a printing system. 

DESCRIPTION OF THE RELATED ART 

Recently, tecliniqiies for processing and printing 
15 color image data have advanced, and systems for such purposes 
are rapidly spreading. Printing apparatus used in such 
systems employ various methods of printing. Above all, 
ink: Jet printing apparatus have come in use in a wide variety 
of applications such as printing termajials of systems and 
20 printing sections of copying machines and facsimile 

machines for the reasons that they generate little noise 
during printing, that the appciratus themselves are 
inexpensive and their running cost is small, and that the 
apparatus are small in size. 
25 Recently, there is a significant trend toward 

diversification of input units that supply printing data 
to printing apparatus • Scanners , digital cameras , and even 
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sxmple memoary cax-ds aare fi-equently used as such un±1:s, to 
say notliing of personal computears - In a<5[a±t:±on , par±nt:±ng 
apparatus liave come ±n use ±n a variety of environments 
suctL as offices and homes that are, so to speaJc, static 
5 environments in which the apparatus are connected to those 
input units and dynamic environments in which the apparatus 
are used as mobile apparatus* Therefore, printing 
apparatus are required to be connectable to various input 
units and, desirably, they are able to print printing data 
10 supplied from input units connected thereto in an optimum 
mode. 

Printing apparatus employing the dot matrix printing 
method are themain trend because they are capable of printing 
at a high speed or high quality at a low cost. However, 

15 there is a significant recent trend toward printing dots 
with smaller diameters in order to obtain images with higher 
q^^li^y higher definition, and this has resulted in 

more strict regulation of alignment between the printing 
positions of dots in respective tones (hereinafter also 

20 referred to as registration) . The term "dot position 

aligning" implies a process of msOcing corrections to align 
the printing positions of dots in respective tones when 
printing agents in a plurality of tones (the term "tones'' 
implying colors and densities) are used* The term "dot 

25 position aligning" also implies even a process involved 
in printing in a single tone where corrections are made 
to align the printing positions of dots when printing is 
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pe^f or^ed in botl. of a foxwa.^ scanning and an xeve:r«e 
scanning, for example, in a serial printing method. 

A process for performing such registration with high 
accuracy is disclosed in Japanese Patent Application 
Laid-open No. 10-264485 (1998). There is disclosed a 
technique in which a checic pattern for a low resolution 
condition is printed substantially in the middle of a 
printing medium; an adjustment is made based on the pattern- 
and a checic pattern for a high resolution condition is 
thereafter printed in a position in which no interference 
wxth the above checic pattern occurs ; and another adjustment 
is made based on the same. While the disclosure primarily 
describes applications in in3.jet printing apparatus, the 
technique is obviously applicable to other dot matrix type 
printing apparatus or methods and is advantageous also in 
thermal transfer type printing apparatus or methods 
utilizing an ink sheet in the form of a fii™, for example. 

A setting for registration has been commonly made by 
a printing apparatus in response to activation by a printer 
driver of a computer or made by the computer through a process 
Of adapting i^age data supplied by itself to the mode of 
printing. Recently, however, there are various input units 
for supplying printing data, and printing apparatus are 
used in various environments as described above. 

NO problem occurs when a printing apparatus is used 
by connecting it to a host apparatus which can supply image 
data after making adjustments for registration by itself 
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OX wlxea ^ pr±ntxng apparatus is eonfigured to be able to 
malce a setting fox xegistxatlon ±n xesponse to a xe<^est 
f-om a bost apparatus. Howevex, a pxlnting apparatus may 
be conixeoted to a host apparatus wlxicb cannot supply adjusted 
data or transmit a xequest for a process of making a setting 
for registration depending on tbe environment in whiob they 
are connected. For example, digital cameras (including 
those integrated with mobile telephones in addition to 
standalone products) and scanner apparatus are rapidly 
spreading, m order to achieve compactness and light 
weights, those apparatus are f frequently configured without 
even the capability of transmitting a request for the setting 
process for registration , not to speak of supplying adjusted 
data to a printing apparatus . In particular, when printing 
is performed without the intervention of a host apparatus 
such as when data are printed by si„5,ly reading them from 
amemory card directly, the setting process for registration 
may not be performed at all depending on the configuration 
of the printing apparatus. Furthermore, in the case of 
a low-cost printing apparatus, it may not be configured 
to allow itself to perf oim the setting process for 
registration and to perfox™ a process of correcting dot 
forming positions, and printing will be performed with no 
oorrection at all when no host apparatus is used. 

SUMMARY OF THE INVENTION 
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It is an object of the invention to provide a printing 
apparatus capable of printing input data in proper 
adaptation to plural types of printing data input units 
and environments. 
5 In a first aspect of the invention, there is provided 

a printing apparatus connectable to plural types of input 
xtnits for supplying printing data, comprising: 
plural types of printing modes; 

means for recognizing the type of an input unit 
10 connected; and 

means for selecting a mode suitable for printing of 
printing data supplied from the connected input unit from 
among the plural types of printing modes aqcording to the 
recognition . 

^ second aspect of the invention, there is provided 
a printing apparatus connectable to plural types of input 
units for supplying printing data, comprising s 

plural types of image processing modes having 
different resolutions; 



20 



means for recognizing the type of an input unit 
connected; and 



means for selecting a mode for processing printing 
data supplied from the connected input unit from among the 
plural types of image processing modes according to the 
25 recognition . 

In a third aspect of the invention, there is provided 
a method for controlling a printing apparatus which is 
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connectable to plural types of input units for supplying 
printing data and has plural types of printing modes, tHe 
metliod comprising the steps of s 

recognizing the type of an input unit connected; and 
selecting a mode suitable for printing of printing 
data supplied from the connected input unit from among the 
plural types of printingmodes according to the recognition . 

The above and other objects, effects, features and 
advantages of the present invention will become more 
apparent from the following description of embodiments 
thereof taken in conjunction with the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a schematic 
configuration of an inkjet printing apparatus as an example 
Of a printing apparatus to which the invention can be applied ,- 

Fig. 2 is a schematic view for es^laining a 
configuration of an ink ejecting section of a printing head 
in Fig. 1; 

Fig. 3 is a block diagram of a major part of a control 
S3rstem of the Inkjet printing apparatus shown in Fig. 1; 

Fig. 4 illustrates an example of a check pattern formed 
to Obtain a setting value for aligning dot positions when 
using the printing head in Fig. 2; 

Fig. 5 is a flow chart showing processing steps 
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pe^ormed by a pir±nt:±ng appaxatus in an embodlmenl: of tiie 
invention during pr-inting of a Job; 

Fig. 6 is a £low cliajrl: showing processing steps 
performed by a printing apparatus in another embodiment 
of the invention durdLng printing of a job; 

Pig. 7 is a flow chart showing processing steps 
perf oxrned by a printing apparatus in still another 
embodiment of the invention during printdLng of a job; axxA 

Fig. 8 is a flow chart showing processing steps 
performed by a printing apparatus in still another 
embodiment of the invention during printing of a Job. 

DSTAJLED DESCRIPTION OF PREFERRED EMBODIMENTS 

Embodiments of the invention will now be described 
with reference to the drawings • 

In the present specification, the term "printing" 
implies not only forming meaningful information such as 
characters and graphics but also forming images, figures, 
and patterns in general on printing media whether they are 
meaningful or not and whether they are developed so as to 
be visually perceptible to human beings or not. 

While the invention will be described below with 
reference to various embodiments in which it is applied 
to an Inkjet printing apparatus utilizing ink as a printing 
agent, the invention may be advantageously applied to 
printing apparatus employing various printing methods such 



as tuermal tiransf ear type pjc±ni:eirs as Xorxg as tlxey perform 
dot inatJcJ_3c pjc±nt±ng. 

Fmrtlieir, tli© term '■par±nt±ng media*' XnipX±es not onXy 

paper used in common pir±nt±ng apparatus but also mater±als 
±n general tliat can accept pr±nt±ng agents sucH as ink, 
the materials Including clotlis and plastic films. 

Fur-tliexmore , the term "Ink' should be taken in a broad 
sense similarly to the above definition of "printing" , and 
it is assimied here to represent a liquid which can be applied 
to a printing medium to be used for the formation of images , 
figures , and patterns or to be used for process the printing 
medium. 

In addition, "adjustment of dot forming positions 
(registration) " in the embodiments of the invention implies 
a process of aligning a print obtained by a forward pass 
and a print obtained by a backward pass during bidirectional 
printing (they correspond to the first print and the second 
print, respectively) , adjustment of dot forming positions 
being required between the prints . Alternatively , the term 
implies a process of aligning prints (the first print and 
the second print) obtainedwith a plurality of (two) printing 
heads respectively . 

( Embodiment 1 ) 

S'^S* 1 Is a perspective view showing a schematic 
configuration of an Inkjet printing apparatus as an example 
of a printing apparatus to which the invention can be applied . 



A printing medltun 105 inserted ±nto a paper feed 
position of a printing apparatus 100 is transported by a 
transport roller 106 in the direction of tHe arrow P to 
a printable region of a printing head 104. A platen 107 
is provided in the printable region such that it is located 
under the printing medium 105 • A carriage 101 is guided 
by two guide shafts 102 and 103 and is movable in a direction 
that is in parallel with the axial direction of the shafts . 
The carriage is driven by a main scanning motor (not shown) , 
which is a stepping motor, for example, to scan a scanning 
area including a printing area back and forth in the 
directions indicated by the arrows Ql and Q2 that are a 
main scanning direction. When one main scan is completed, 
the printing medium is treinsported a predetermined distance 
in a sub-- scanning direction that is the direction indicated 
by the arrow P by driving a sub- scanning motor which is 
not shown in preparation for the next main scan. An 
operation of printing one page of the printing medium is 
performed by repeating the main scan and sub- scan. 

Referring to Fig. 1, the printing head 104 carried 
by the carriage 101 includes an ejecting section having 
ejection openings from which ink can be ejected and an ink 
tank containing the ink, and the printing head is carried 
on the carriage such that the ink is ejected from the ejection 
openings on to a printing medium located under the same 
to perform printing. Reference numeral 108 represents an 
operation panel section having a switch portion used for 



sw±tcliing a power supply of the prSjiting apparatus on an«a 
off and for setting various printing modes and a display 
portion configured to be able to display states of the 
printing apparatus. 

Fig. 2 is a schematic view for explaining a 
configuration of the ink ejeotdLng section of the printing 
head 104 . The printing head used in the present embodiment 
can eject ink in four colors, i.e., yellow (Y) , magenta 
(M) , cyan (C) , and black (Bk) . Each of 128 ejection openings 
104C, 104M, and 104 Y for yellow, magenta, and cyan, 
respectively, are arranged in parallel in the form of rows 
in a sub-&oanning direction S for example, and 320 ejection 
openings 104Bk for black are arranged in parallel with them. 
The ejection openings for each color are provided at a pitch 
of 1/600 dpi (dot per inch) or about 42 funin the sub-scanning 
direction. A driving frequency of the printing head is 
15 kHz . and a printing operation can be performed at a density 
of 600 dpi in the main scanning direction- Therefore, the 
speed of a main scan of the carriage 101 during the printing 
operation is about 635 mm/s. 

In a liquid path inside each of the ejection openings 
of the printing head 104, a heating element is provided 
which is an electrothermal transducer for generating 
thermal energy as energy used for ejecting ink in response 
to energization . A bubble is formed because of film boiling 
Of ink in the liquid path that is rapidly heated by the 
heat generated by the heating element , and the ink is ejected 
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±n the form of, fox example, a <lroplet because of a pressmre 
resul1:±ng from the generation of the bubble to form 
Characters ana images on the printing medium. 

Fig. 3 is a block <aiagram showing a major part of the 
5 inlcjet printing apparatus to which the invention can be 
applied. When data including characters and/or images to 
be printed are transmitted from a host apparatus 500 to 
the printing apparatus 100 that is a subordinate apparatus, 
the data are stored in a reception buffer 401 in the printing 

0 apparatus lOO . Further, data for checking whether the data 
are properly transferred or not and data indicating the 
state of operation of the printing apparatus lOO are 
transmitted from the printing apparatus loo to the host 
apparatus 500 . The host apparatus may be in the f oxm of 

1 a personal computer, digital camera, or an image scanner, 
and it is an apparatus capable of transmitting printing 
data to the printing apparatus which is the subordinate 
apparatus through an interface according to specifications 
such as USB (Universal Serial Bus) specifications. 

The data stored in the reception buffer 401 are 
processed into data which are to be printed as main scanning 
of the printing head 104 proceeds under control of a CPU 
402 and which are stored in a print buffer section provided 
in a random access memory (RAM) section 403. The data in 
the print buffer section are transferred to the printing 
head 104 by a printing head control section 410, and 
characters and images are printed by controlling the 
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energizatxon of the heating elements of tHe printing head. 
The printing head control section 410 detects information 
such as temperature information indicating the state of 
the printiiig head 104 and sends it to the CPU 402, and the 
CPU 402 transmits information to the printing head control 
section 410 to control the printing head 104 according to 
the state. 

A mechanism control section 404 controls driving of 
a mechanical section 405 including a main scanning motor 
and a sub- scanning motor according to commands from the 
CPU 402. A sensor/switch control section 406 transmits 
signals from a sensor/ switch section 407 including various 
sensors and switches to the CPU 402. Further, a display 
element control section 408 is configured to control a 
display portion 409 including LEDs and/or liquid crystal 
display elements provided on the control panel section 108 
according to commands from the CPU 402. 

AROM 411 stores fixed data such as a program associated 
with a control procedure executed by the CPU 402. 

In the present embodiment , a part of a storage region 
of the RAM section 403 is constituted by an EEPROM, and 
setting values for registration and content of a flag F 
indicating whether a setting has already been made or not 
are maintained even when the power supply of the printing 
apparatus is off. 

In the present embodiment . the printing apparatus is 
capable of printing in the four colors Bk, C, M, and Y and 
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±s set ±n advance such that ttie positions wlieire dots aire 
f oxined ±n the f ouar colors are aX±gned with each other during 
printing in one direction. The setting can be easily made 
because the groups of ejection openings for the colors Bk, 
5 C, and Y, respectively^ are configured such that they 
are linearly arranged In the sub -scanning direction in 
parallel with each other as shown in Pig. 2. Under the 
preset condition, dots of each of the black inJc and the 
color inks can be maintained for a long time In a state 

10 in which their forming positions are aligned in the main 
scanning direction during printing in one direction. The 
reason is that the ejection openings for the ink in each 
color can be integrally formed at a manufacturing step that 
is as precise as a semiconductor manufacturing step, and 

15 there are few problems associated with registration in the 
sub- scanning direction . 

However^ according to a method in which an image Is 
formed while performing main scans In two directions during 
each Interval between sub-scans, the printing positions 

20 of dots can drift between the main scans performed back 
and forth in the two directions, and an adjustment may 
therefore be reg[ulred when printing is performed in the 
two directions even if proper registration Is achieved in 
printing only in one direction. This is attributable to 

25 drifts of landing positions of ink that are physically 
determined by the main scanning speed, the timing of ink 
ejection, the Ink ejecting speed, and the distance from 
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tHe position of the ejection openings of the porinting head 
to the surface of the printing medium, m particular, the 
major reason Is the fact that the distance from the position 
of the ejection openings of the printing head to the surface 
of a printing medium subtly varies from apparatus to 
apparatus. 

under the circumstance. In the present embodiment, 
a Check pattern is foimed, for example, by printing rule 
marlcs extending in the vertical direction ( the sub- scanning 
direction) using ln3c in a predetermined color with the timing 
Of ink ejection shifted by a predetermined amount between 
main scans m the forward and backward directions. A 
setting value for registration can be obtained by visually 
checking the state of alignment between rule marks foimed 
by the main scans in the forward and backward directions. 

Fig . 4 shows an example of the check pattern . m this 
example . main scanning of the printing head 104 is performed 
in the forward direction relative to a printing medium to 
print vertical rule marks Pi at equal time intervals using 
ink in a predetermined color while the head is moved in 
a predetermined area PA . Thereafter , main scanning of the 
printing head 104 is performed in the backward direction 
relative to the printing medium. Thus, a vertical rule 
mark P2 is printed at a time for a position "O", i.e., a 
time at which a vertical rule mark printed by the main scan 
in the forward direction is assumed to be aligned with a 
vertical rule mark printed by the main scan in the backward 
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direction, and rule marks P2 are also printed at times for 
positions --3-, --2-, --1-, -+1'', -+2-. and "+3- which are 
shifted to the left and right of the position "0" 
predetexmined respective distances . That is , seven types 
of patterns aref ormed, eachpattem consisting of a vertical 
rule mark Pi printed by the main scan in the forward direction 
and a vertical rule mark P2 with a predetezroined shifting 
amount of recording timing printed by the main scan in the 
backward direction. The states of alignment between the 
rule marks Pi and P2 can be visually checked to select the 
pair in the best state of alignment. A setting value for 
registration can be thus obtained. In the illustrated 
example, the rule marks are aligned with each other in the 
position "-l" which may be then input as a setting value 
through an input unit of a host apparatus or the operation 
panel section 108 of the printing apparatus. The input 
setting value is stored in the EEPROM. 

The present embodiment employs a configuration in 
which adjustment can be performed with accuracy of about 
21 lua in the main scanning direction. An initial setting 
value ( default value ) may be set at " 0 " . 

The vertical rule marks printed in the forward and 
backward main scans may be in the same color or in different 
colors, and it is preferable to use color(s) that allows 
a deviation to be easily visually perceived . In particular , 
since misregistration is most perceivable to human eyesight 
during color printing, a color ink may be used. Further, 
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s±noe the rows of Ink ejection openings axe foimed at 
predetermined intervals in the main scanning direction, 
registration can be achieved for all colors even if only 
one or two colors are used for printing during forward and 
backward main scans. However, setting may be carried out 
for each color. The check pattern may be formed and used 
for setting in a manner as disclosed in Japanese Patent 
Application l.aid-open No. 10-264485 (1998). 

When a personal computer (hereinafter abbreviated as 
■PC" ) is used as a host apparatus, the user may be prompted 
by a graphical user interface (GUI) provided by the printer 
driver for the setting process for registration prior to 
the first printing operation performed after the printing 
apparatus is installed or connected. In response, the user 
can activate the same process on the PC by performing a 
predetermined operation on the GUI of the printer driver. 
The activation may be carried out with a predetermined input 
unit provided at the printing apparatus. Further, data 
for printing the check pattern as shown in Fig. 4 may be 
supplied from the PC or may alternatively be stored in the 
ROM of the printing apparatus in advance . The setting value 
may be input from an input unit provided with the PC or 
may be input through the operation panel section 108 of 
the printing apparatus. 

In any case , it is known at this point in time whether 
the setting process for registration has been carried out 
or not. It is considered that the process is carried out 
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±n most oases and, when tHe pirocess is not pexfoimed. t2»e 
omissxon is r^egairded as tfte user ' s choiee . when the process 
±s performed, the setting value for bidirectional printing 
C-l- in the example) is stored in the EEPROM, and "l" is 
set in the flag P. When the process is not performed, the 
content of the flag P and the setting value both stay at 
the default setting "o". 

Pig. 5 is a flow chart showing a procedure of a process 
performed by the printing apparatus during printing of a 
Job according to the present embodiment. 

First, the process branches at STEP oi according to 
a judgment on the data to be printed by the printing apparatus , 
i.e., from which of plural types of connectable input devices ' 
the job has been input. The data input interface of the 
printing apparatus may be in accordance with USB 
specifications . 

When the data have been input from a PC, the process 
proceeds to STEP 02 where it is recognized as - input apparatus 
A- , the process then proceeding to STEP 04 . When the input 
has come from a digital camera, the process proceeds to 
STEP 03 Where it is recognized as "input apparatus B", the 
process then proceeding to STEP 05 . The judgment may be 
based on discrimination according to the pr-esence or absence 
of a signal that is added before the input data . The signal 
may be added by a printer driver operating in the PC. 
Alternatively, the judgment may be made by analyzing the 
protocol specific to the host apparatus. 
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WHen the host apparatus is a PC, the setting process 
for regxstzration can be pexrf oxmed according to a prompt 
provided by a GUI of the printer driver as described above, 
and it normally seems reasonable to consider that the process 
has already been performed prior to the initial use of the 
Pointing apparatus and that a setting value for the process 
has already been stored. When the host apparatus is a 
digital camera, it seems reasonable Inmost cases to consider 
that the setting process for registration has not been 
performed yet. In the present embodiment, therefore, the 
former and latter apparatus are recognized as "input 
apparatus A" and "input apparatus B " , respectively, which 
are to perform printing in different modes. 

Specifically, when an "input apparatus A" is 
xecognlzed, a bidirectional printing mode is selected and 
set from among a plurality of printing modes at STEP 04, 
On the contrary, when an "input apparatus B" is recognized, 
a unidirectional printing mode is selected and set at STEP 
05. Then, theentire job (one page when the Job is equivalent 
to one page or a plurality of pages when the job covers 
a plurality of consecutive pages) is printed in the set 
mode at STEP 06. When printing is performed in the 
bidirectional printing mode, the timing of ejection during 
printing m the forward and backward directions Is corrected 
using the setting value stored in the EEPROM. 

In the present embodiment, when an "input apparatus 
B- is recognized or when it is considered that the setting 
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parocess fox registration Has not been performed yet, the 
un±a±reotional printing mode is set . AlthougH the speed 
of printing is then decreased to about one half of that 
in the case wherein an "input apparatus A" is recognized, 
no reduction is seen in the quality of a resultant image. 
That is, printing at a high speed and high quality can be 
automatically performed when an "input apparatus A" is 
recognized (or when it is considered that the setting process 
for registration has already been performed) , and printing 
can be automatically performed with high quality also when 
an -input apparatus B " is recognized ( or when it is considered 
that the setting process for registration has not been 
performed yet) . 

The type of the input apparatus is determined for each 
job in the processing procedure of the present embodiment 
because the host apparatus will not be changed during a 
single job, and the determination may obviously be made 
for each page. 

Even when an "input apparatus A" is recognized, the 
process may proceed to STEP 05 if the content of the flag 
P provided in the EEPROM is "O" (default value) as a result 
of a reference made to the same. It is thus possible to 
prevent any reduction in image quality in cases such as 
when the setting process for registration has not been 
performed in practice even through a PC is connected. 

Further, although the recognition of an "input 
apparatus A" and an "input apparatus B" has been described 
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as ±n<l±oating tHe connect ±on of a PC and a digital camera, 
respectively, they Ixave obviously been described by way 
of eacan^le. 

( Embodiment 2 ) 

Although data input from an input apparatus are 
analyzed to Judge the type of the input apparatus in the 
above-described Bmbodlment 1, this is not limiting the 
invention. The printing apparatus may be equipped with 
aplurality of interfaces fox inputting data, and a judgment 
may be made as to which of the interfaces is being used 
for the connection of a host apparatus. 

Fig . 6 is a flow chart showing a procedure for a process 
perfoxmed by a printing apparatus during printing of a job 
according to Embodiment 2. A plurality of interfaces are 
provided on the printing apparatus in which the processing 
procedure is used, and the processing procedure judges the 
interface through which input data have been input to set 
a printing mode . Referring to the plurality of interfaces , 
the present embodiment employs two interfaces which are 
both in compliance with the USB specifications , for example . 
Hereinafter, one of the interfaces is referred to as "USB-i", 
and the other is referred to as . A PC is connected 

to the interface -USB-l" . and a digital camera is connected 
25 to the interface -uSB-2 " . Although cables may be connected 
to those interfaces simultaneously, the type of an input 
apparatus can be determined only by detecting the presence 
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or absence of a s±giial Input -tlxrougti the interface "USB-l" . 

Fixst, tlie pr-ocess branches at STEP 11 accoi:dJ.ng to 
a judgment on input data^ ±,e - ^ a judgment of the interface 
tlix-ough which the job has been input. Xt is detexmined 
5 whether an input signal has appeared on the interface ^USB- 1 " 
in response to the input of a printing signal . Xn the case 
of a positive judgment , the signal is recognized as an input 
from a PC at STEP 12, emd the process proceeds to STEP 14. 
Xn the case of a negative judgment, i.e. , if there is a 

10 printing signal in spite of the absence of a signal input 
through the interface '^USB-l" , it is judged to be a printing 
signal from the interface and recognized as a signal 

input from an apparatus other than a PC at STEP 13, and 
the process proceeds to STEP 15. A digital camera fails 

15 \ander the latter case. 

Then, printing is performed in different modes for 
the former case euid the latter case just as in Embodiment 
1. Specifically, in the former case, a bidirectional 
printing mode is selected and set from among a plurality 

20 of printing modes at STEP 14, Xn the latter case, a 

unidirectional printing mode is selected and set at STEP 
15 « Then , the entire job ( one page when the job is equivalent 
to one page or a plurality of pages when the job covers 
a plurality of consecutive pages) is printed in the set 

25 mode at STEP 16 . When printing is performed in the 

bidirectional printing mode , the timing of ejection during 
printing in the forward and backward directions is corrected 
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U8±ng a setting value stored dji the eeprom. 

Tbe present embod±ment provides tlie same advantages 
as tHose of Embodiment 1. The present embodiment may be 
modified similarly to Embodiment 1. 

( Embodiment 3 } 

In Embodiments 1 and 2, an automatic switching takes 
place between bidirectional printing and unidirectional 
printing basically depending on the type of the input 
apparatus. However, when a configuration is employed in 
which the printing apparatus itself can correct ejection 
timing for forward and backward printing using a setting 
Y?^"® stored in an EEPROM once the setting process for 
registration is performed, printing can be performed at 
a high speed by selecting the bidirectional printing mode 
even for an input from an apparatus other than a PC. 

Fig. 7 is a flow chart showing a procedure of a process 

performed by a printing apparatus during printing of a job 

according to Embodiment 3. 

First , the process branches at STEP 21 by Judging the 

host apparatus from which input data have been input. 

Referring to the method of Judgment, the input data may 

be analyzed as done in Embodiment 1 . or interfaces may be 

checked as done in Embodiment 2. 

STEP 22 is performed when the input is recognized as 

an input from a PC, and STEP 23 is performed when the input 

is recognized as an input from an apparatus other than a 



- 22 - 



PC (spec±f±cally a d±gxtal cameara) . In the latter case, 
±t is f urtHer judged at STEP 24 wlietliex- the setting process 
for registration has already been performed or not. 
Specifically, a flag F in an EEPROM is set at "1" (a setting 
value is also stored) if the same process has been performed 
prior to the initial use of the apparatus when the printing 
apparatus has been connected to a PC to be used for printing 
in the past, and the flag P remains "O" if the process has 
not been performed. The judgment can therefore be made 
by checking the state of the flag. 

When it is judged at STEP 24 that the content of the 
flag F is "1" or when the setting process for registration 
has already been performed even though the input apparatus 
^ when the input apparatus is recognized as 

a PC, a bidirectional printing mode is selected and set 
from among a plurality of printing modes at STEP 25. When 
it is judged at STEP 24 that the content of the flag P is 
"O" or when the input apparatus is not a PC and the setting 
process for registration has not been performed yet, a 
unidirectional printing mode is selected and set at STEP 
26. 

Then, a process of printing the job is performed in 
the set mode at STEP 27. When the printing is performed 
in the bidirectional mode, the timing of ejection during 
forward and backward printing is corrected using the setting 
value stored in the EEPROM. That is, even when a digital 
camera configured without the capability of activating the 
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sett±ng pjcocess for x'eg±stirat±on is used, tHe pa?±nt±ag ±s 
performed ±n ttie bidirectional printing mode using the 
-setting value to aciiieve liigh speed and high quality printing 
provided that the process has been performed in the past 
by connecting the printing apparatus to a PC. 

The present embodiment may be modified similarly to 
Embodiment 1. In particular, when an input from a PC is 
recognized, a reference may be made to the flag F provided 
±n the KEPROH, and STEP 25 may be entered if the content 
of the same is -O". it is therefore possible to prevent 
any reduction in image quality in cases such as when the 
setting process for registration has not been performed 
P^^*''^^*'® even though a PC is connected. 

(Embodiment 4) 

Although corrections for aligning dot positions 
during printing are made by the printing apparatus in the 
above-described embodiments, this is not limiting the 
Invention. Printing data may be transmitted after being 
corrected by a host apparatus. 

While the above- described embodiments have a 
configuration in which a printing apparatus stores 
Information on whether the process to allow registration 
(printing of a check pattern or input of a setting value) 
has been performed, the invention is not limited to the 
configuration. Such information may be stored through a 
process of a printer driver of a PC that is a host apparatus 
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an<a may be transmittea to a printing apparatus prior to 
tue transmission of printing data suob that the printing 
apparatus performs bidirectional printing wben the 

informationietransmittedand unidirectional printingwhen 
it is not transmitted . The setting value may be also stored 
in the PC and transmitted along with the information to 
the printing apparatus. 

In such cases, the information and setting value may 
be input using an input unit at the host apparatus or may 
be input through communication from the printing apparatus . 

(Embodiment 5) 

Although the embodiments described so far show 
examples in which the bidirectional printing mode or 
unidirectional printing mode is selected depending on 
whether the setting process for registration during 
bidirectional printing has been performed or not, the 
invention is not limited to them. The point is to print 
printing data from any input apparatus as fast as possible 
without sacrificing image quality by selecting an 
appropriate one from among various printing modes provided 
^ ^ ^""^^^^ apparatus . That is . other modes of printing 
may obviously be selected as occasions demand as long as 
the modes satisfy such a purpose. Examples of such modes 
"vi-i-l be described below. 

One factor associated with misregistration during 
bidirectional printing is the speed of main scanning, and 
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the problem becomes inor» ^ 

be enaJ^ ^ °' " apparatus tl^at .an 

s^aZ:n^a;„r.r:ar""r ^ -^-^ — 

5* a or caxjTiage moving speed ±s low th« 

5 mode can be s*»i- *- xow, tbe same 

an be set to prevent: mi-sregistarat±on wben tbe settina 
process for registrati„« Typesetting 

has not been performed yet On 
tbe contrary, wben the setting process for r . 
has already been performed a LZ . ""^^^^^-^^o- 

enabled. ^ ^''^^^ scanning mode is 

10 In Embodiment 5 , therefore when a m- -s « 

set in the *'^^'^^^^«»ain scanning speed 

t in the bxgb speed scanning mode is about 63S n^. 

(25in/sec),themainscanningspeedintheir 
mode is one half of i->. ^ ^^^^^ ^ l^'' «Peed scanning 

ne balf of the same or about 317.5 mm/sec fi2 ^ 
^/sec) , f or examole t« ^-»,^ ™n/sec(i2.5 

' ^ ^^"^^ ' although the nri r.*-i « 

15 speed in the l oiwr »^ ^ Pi-lnting 
n the low speed scanning mode is as low as 
substantially one half of that in the ■ k 

mode there is « ^^^^^^ scanning 

and hich^ "'^^--^^ - ^^^^ -peed 

and high image quality when the setting 
20 registration has alre«^ k ^^^^^^^ pr^ocess for 

1^ on nas already been performed, and nrin*-^« 
be achieved with hi«h ^ Pointing can 

b^Hi^^ performed yet 

bidirectional prints 

printing being performed in either case. ' 

25 ( Embodimen t 6 ) 

The purpose of printina ci»i-^ * 

apparatus as fast as L, !t7 

fast as possible without saorlftdng i^age 
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qual±l:y can be achieved by select±«ig ejection openings used 
for pr-±nt±ng properly . 

For example, a printing head may be used which has 
a first row Of ejection openings arranged at a predetexmined 
pitch (e.g., 300 dpi) in a direction different from the 
main scanning direction (e.g. , the sub -scanning direction) 
and a second row of ejection openings arranged with an offset 
by one half of the pitch of the first row of ejection openings 
in the sub- scanning direction and which achieves a printing 
.resolution that is twice the pitch (600 dpi) using the two 
rows Of ejection openings. In such a case, the rows may 
be different from each other in printing conditions during 
a main scan in a particular direction, the difference 
originating from differences in the shape and ejecting angle 
of primary inlc droplets that inherently contribute to dot 
formation and in the shape and ejecting angle of satellite 
droplets that follow the primary droplets, in a printing 
head having such characteristics , it is frequently required 
to correct dot forming positions for each row in order to 
prevent any reduction in image quality. 

Under such a circiamstance. Embodiment 6 of the 
invention employs a mode m which a limit is put on the 
xow Of ejection openings to be used, i.e., printing is 
performed using either of the rows of ejection openings 
When the setting process for registration has not been 
performed yet. in this case, since a desired printing 
resolution is to be achieved by adjusting the amount of 
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sub-scanning ±n oirder to a^oid a ireduct±«« ^ . 

4.v,^ "^^^^^iott in Image qualitv 

the parxnt±ng speed is as iow as abo„* ^ 

. , ^ ^ ^® about one half of tliat in 

the case wherein no linm- 4« « 

*« no limit is put on the rows of election 

canb.. has already been performed and 

ZclT "^'^ '-^-r evenwl«„ t^e .e...n^ 

process for registration has not been performed yet 
10 '"i««.WBt«tion still occurs during 

10 bidirectional printing even though 

^.ectlon openings la used. It can be solved by settLg 1 
unldxrectlonal printing „ode. In tbls case. t,.ere Is n^ 

reduction m tbe quality of a resultant 1™ 

th» »j i a resultant image, although 

^ «Wcb tt " """""""^ " -nf iguratlon 

xn Which there .s a plurality of ejection openings m the 

^Zairy prcXin^""""" ~- 

y percept:Lble by reducing the range of ejection 
Width Cband width, per ^in scan. The reason Is that smal! 

Itl^nrrr t"^ - -y are 

uj-t for a man to visually perceive. 

5 ( Embodliaenl: 7) 

Although the embodiments described so far have a 
configuration in which printing is performed in different 
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prxntxng ^aes ^epenOlng on W^etner a PC is conneotea 
w^et.«. «.e «ttl„3 process ^o. .egist„t:ion w been 
per*ormea (ox „^et*er « oan be consiaexea the* tbe pxo.ess 
h-e b.« pertor^d,. the Invention is not ll^tea to tbe 



tbe „ ---y -all o«.ets between 

^"*o- oots axe ^or^a m respective coloxs. 

B.2-^t7o^tbelnventlon.eals„ltbtnesa„ebyselectln9 
10 Tett . •>~— xesolutlon ls xe,.ncea wben the 

" s-ttxng fox xealstxatlon ha. not been pexfox^ed. Tbls Is 

aavantegeouslntbattbexelsllttlexeauotlonlnt^e^^y 
o£ a^ sucb as a scenlo photo^xapK fox wbloh big* 

resolution is not always xeguixad .h-k \. 

_ ^ei"iraa, although a reduction 

Of the ^ality of an image is recognized because of the 

:"T " — — — a fme i^ge t. 

to be obtained. 

The processing resolution is resolution in which an 
to be printed is rendered or the resolution of a process 

» intoT^""' T ^ ~ ^"^^ — 

^ thel" " ^""^""'^ °* ^ 

The "etTinr"""""' --^-ion is aoo ppi (pi.els/in, when 

the setting process fox xegistxation has alxeady been 

^te^ -solution is 300 ppi when 

setting process for registration has not been performed 

Ilbod ^"^'"^ according to the present 

«.bodi.ent. for e^a^ie. m Pig. s. w^n a PC is coLected 
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as a host apparatus, the pirocesses at STEP 04 and STEP 05 
may be changed such that rendering ±s perf oxmed at a 
processing resolution of 600 ppi when the setting process 
for registration has already been pirfoxmea (or considered 
> so) and performed at a processing resoXution of 300 ppi 
m other cases. Referring to the printing resolution of 
the printing apparatus, it is 600 dpi in eithe:. case because 
it depends on the characteristics of the printing head. 

In the present embodiment , the printing speed remains 
the same whether the setting process for registration has 
been performed or not, and the processing resolution can 
be automaliicalXy set. 

( Embodiment: 8 ) 

Embodiments 1 to 6 have a configuration in which 
printing is performed by changing a printing mode when the 
setting for registration has not been made yet . The purpose 
xs to prevent any reduction in image quality by performing 
printing at a low speed when the setting has not been made. 
However, it may be desired in some cases to perform printing 
at a high speed anyway even at the sacrifice of image quality 
Of some degree . Such a case can be accommodated by providing 
another flag P2 and adding a process of entering, on a 
compulso:ry basis, the same printing mode as that performed 
after the setting process for registration regardless of 
Whether the setting pzrocess for registration has actually 
been made ar not when the f lag F2 is set at the user' s will 
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F±g. 8 ±8 a flow cliazrt: showing a procedure of a process 
pex*£onned by a prxzitiing apparatus during a printing of a 
Job according to Embodiment 8 of tbe invention. 

A printing apparatus to wbicb tbe present embodiment 
5 is applied is configured to sucti tlxat a user can set and 
cbange a mode in wbicb liigli speed printing is performed 
on a compulsory basis using an appropriate input unit (a 
switch portion of tlie printing apparatus or a GIII of a printer 
driver) prior to printing. For example, judgment on 

10 whetber the mode bas been set or not can be made by providing 
a predetermined flag (F2) in the storage region of tbe RAM 
section 403 in the control system of Fig. 3 and by setting 
the flag (F2 = ^l" ) in response to an operation of inputting 
tbe setting of tbe compiilsory bigb speed printing mode and 

15 by resetting tbe flag (F2 - ' 0" ) in response to an operation 
of changing the setting* 

Prior to printing, it is first judged at STEP 31 whether 
the user has selected the mode in which high speed printing 
is performed on a compulsory basis* If it is judged that 

20 the flag F2 is ^1*, i.e., the compulsory high speed mode 
is selected, the process proceeds to STEP 32 at which a 
mode for high speed printing such as bidirectional printing 
or high speed scanning is set . 

If the flag F2 is ''0" , i.e, , the compulsory high speed 

25 printing mode is not selected, the process proceeds to STEP 
33* At STEP 33, it is judged whether the setting process 
for registration has been performed or not from the content 
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of a flag F just as done in the above embo<3l±inents . If tbe 
flag F is "1"^ since tlie setting process for registration 
lias already been performed, tlie process proceeds to STEP 
32 at whicn tlie mode for tiigli speed printing is set. If 
5 tlie flag F is " O , since the setting process for registration 
has not been performed yet, the process proceeds to STEP 
34 to set a mode for low speed printing such as uniddLrectional 
printing or low speed scanning which is aimed at prevention 
of a reduction in image quality. Then, STEP 27 performs 

10 a process of printing the :}ob in the set mode. 

In the processing procedure of the present embodiment , 
it is Judged for each job whether the compulsory high speed 
printing mode is selected and whether the setting process 
for registration has been performed because it is considered 

15 that the contents of the flags F and F2 will not change 
during a single job- Obviously, the judgment may be made 
for each page. It is not necessary to provide the flag 
F2 in a region of an EEPROM if it is not required to maintain 
the content of the same when the power supply of the apparatus 

20 is off. 

(Others) 

Although unidirectional printing, limiting of the 
number of ejection openings to be used, and low speed main 
25 scanning have been referred to above as examples of the 
mode in which printing is performed at a low speed to prevent 
any reduction in image quality, the same mode is not limited 
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to -tliose metliods. 

For example, one method for achiev±ng li±gix image 
quality at the sacrif iae of printing speed is amethod called 
multi-pass printing wherein main scanning of a printing 
head is performed in a direction different from the direction 
in Which a Plurality of ejectrion openings are arranged; 
the printing medium is relatively transported in a 
sub-scanning direction orthogonal to the main scanning 
direction a distance smaller than the width of the array 
Of the plurality of ejection openings during each interval 
between main scans, and an image is formed on the printing 
medium by a plurality of main scans according to pixel 
arrangements that are In a complementary relationship with 
regard to the same image area. 

la a configuration that allows multi-pass printing 
as thus described, for example, a single image area may 
be printed by four main scans (passes) in the case of an 
input from a PC , and printing may be performed with a greater 
number of passes (e.g., eight passes) in the case of an 
input from an apparatus other than a PC. 

Objects Of the setting process for registration may 
include at least any of.- prints respectively obtained by 
a forward scan and a baclcward scan when printing is performed 
by scanning a printing head bade and forth relative to a 
Pointing medium, a print obtained by a first printing head 
or row of ejection openings among a plurality of printing 
heads or rows of ejection openings and a print obtained 
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by a second printing head ox 3row of ejection openings among 
tHe printing heads or rows of ejection openings , the prints 
being obtained in the direction in which the first and second 
printing heads or rows of ejection openings are scanned 
relative to the printing medium, and a print obtained by 
a first printing head or row of ejection openings among 
a plurality of printing heads or rows of ejection openings 
and a print obtained by a second printing head or row of 
ejection openings among the printing heads or rows of 
ejection openings , the prints being obtained in a direction 
different from the direction in which the first and second 
printing heads or rows of ejection openings are scanned 
relative to the printing mediuin. The setting process may 
be performed not only between different tones but also 
between a plurality of printing heads or rows of ejection 
openings that perform printing in the same tone as long 
as they have a configuration in which misregistration can 
be a problem. 

Some of the above -described embodiments show examples 
wherein a printing mode is selected in which printing speed 
is substantially decreases for printing data that are input 
when an apparatus other than a PC is connected as a host 
apparatus . In the case of an input from a PC , the printing 
apparatus accept each of the colors black, yellow, magenta, 
and cyan as binary data Indicating whether it is printed 
or not. An input from an apparatus other than a PC may 
be a multi-valued RGB signal . m order to accommodate the 
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same, tlie printing apparatus performs a process of 
converting the multi-valued signal into binary data for 
each of the colors blaclc, yellow, magenta, and cyan through 
an arithmetic process in the CPU, and the arithmetic process 
requires a long time. The reason is that a printing 
apparatus employs a CPU that is lower in processing speed 
than those of PCs which recently employ CPUs capable of 
calculations at a high speed. 

^^■t is. the same printing image takes different 
amounts of time for completing the output even in the same 
printing mode depending on whether the data is input from 
a PC or not. Thus, it is not contradictory to perform 
bidirectional printing at a high speed for a PC and to print 
in a printing mode at a low printing speed for an apparatus 
other than a PC . Rather , the printing system can be regarded 
as keeping a good balance between a data calculating speed 
and a printing speed. 

While the above description has shown cases wherein 
a process basically branches in two ways for a personal 
computer (PC) and an apparatus other than the same, the 
process may have three or more branches to allow an 
appropriate mode to be set . That is , the gist of the 
invention is to allow connection of plural types of input 
apparatus (whether they are wired or wireless apparatus) 
and to perform printing by setting a mode optimal for input 
data from an input apparatus thus connected. 

In addition, the printing apparatus are not limited 
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to those utilizing a parinting head accoarding to a method 
utilizing thermal energy as enexgy to be used fox ejecting 
inlc, and they may employ a printing head according to a 
method of ejection utilizing mechanical energy provided 
using , for eacample , a piezoelectric element . The invention 
is not limited to the in]c:fet method as thus described, and 
printing heads employing other printing methods may be used . 

The invention is not limited to PCs as described above, 
and it is compatible with computers such as office computers 
and workstations. In particular, when an input apparatus 
having at least a function of prompting the execution of 
the setting process for registration is connected to a 
printing apparatus capable of the same process, the same 
mode as that performed for a PC in the above embodiments 
may be selected when the connection of the apparatus is 
recognized . 

In particular, when a computer has the feature 
according to Embodiment 4, the computer may be supplied 
^^^^ * program or a program code of a printer driver for 
achieving the feature and may be operated according to the 
program code stored therein, such a computer being included 
in the scope of the invention. 

In this case, the program code itself provides a novel 
feature of the invention, and the program code itself and 
a unit for supplying the program code to the computer using 
communication or a storage medium are also included in the 
scope of the invention. 
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As the stocage medium for- supplying tHe progiram code, 
fox example, a liarddislc, an optical disk, a magneto -optical 
disk, a CD-R, a DVD, a magnetic tape, a non-volatile memory 
caxd, or a ROM may be used as well as a flexible disJc or 
a CD-ROM. 

In addition, the function of tbe foxregoing embodiments 
is x-ealized not only by eaceouting the program codes supplied 
to the Gonqsuter but also by cooperatively executing the 
program codes together with an OS (operating system) active 
in the computer or other application software . Such system 
is also encompassed within the scope of the present 
invention . 

Furthermore, a system, in which the supplied program 
codes are one stored in a function expanding board of the 
computer or a memory provided in a function expanding unit 
connected to the computer, and then a part of or' all of 
processes are executed by the CPU or the like provided in 
the function expanding board or the function expanding unit 
on the basis of the command from the program code , is also 
encompassed within the scope of the present invention. 

As described above, the invention made it possible 
to provide a printing apparatus capable of printing input 
data in proper adaptation to plural types of printing data 
input tmits and environments of use. In particular, it 
is possible to discriminate between a case wherein a setting 
process for registration has been performed and a case 
wherein the same process has not been performed based on 
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« input conne«ea to «pp„atuH and to pe«o». 

appropriate printing processes .or tHe respective oas-r 
With """" ^vention l>as „een described in detail 

witn respect to Preferred e»*odia»nts, and it wili x.o. be 
apparent .ro. ^^^^^^^ ^ ^ 

.rom tbe invention in its broader aspects, and it is tj 

s^rr°°' ^ oiai.3 to cover aXX 

suc^cban^es «.dn»di.ications as .ali witbin tbe t«e spirit 
Of til© ±nvent±r»Ti At 
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